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BOOK Hf - DIFFICULTIES REVIEW - AIRBORNE CONTAINS THE FOLLOWING VOLUMES 





| : VOLUMEI = AIRFRAMES 
| *VOLUME I = ABORT SENSING AND IMPLEMENTATION SYSTEM 
VOLUME MI AUTOPILOT 
: *VOLUME IV AUXILIARY POWER SOURCE 
VOLUME V ELECTRICAL 
- *VOLUME VI. GUIDANCE 
VOLUME VII. HYDRAULICS 
VOLUME VII INSTRUMENTATION 
VOLUME IX PNEUMATICS 
: C VOLUME X. PROPELLANT UTILIZATION 
, VOLUME XI PROPULSION INTERFACE 


: | VOLUME XH PROPULSION. 


VOLUME XII RANGE SAFETY COMMAND 


*VOLUMES H, IV AND VI UNDER ONE COVER. 
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GENERAL INFORMATION 


«he Difficulties Review encompasses problems gathered from the factory, the field, (ETR 


_ and WTR) and UTP. The factory difficulties are limited to selloff’ and rerun composite 


testing. 

In the UTP area, the difficulties were excerpted from Central Test Control Reports, 
Problem Reports, Supplementary History Sheets and Problem Review Reports. 

Field problems for the Difficulties Review have been iimited to captive flights, flight 
readiness firings, actual countdown dual propellant loading, quad tanking, component relia- 
bility testing, and flight acceptance composite tests. Difficulties called out in the search 
for critical wealjese program was not documented. 

GSE problems shall be limited to ETR Complex 12, 13, 36A and 36B for the present edition, 
Hereafter only booster difficulties shall be maintained. 

Failure analysis reports cover difficulties from the field and factory and may comple- 
ment the information above. 
| The GSE Difficulties Review, Book 1 contains 14 Volumes, one volume for each system, 
under one cover. Each volume is appropriately indexed. 

The Airborne Difficulties Review, Book 2 contains 13 volumes. Each volume is under 
separate cover except Volumes II, IV and VI. Volumes II, IV, and VI are under one cover 
because of the limited materia! contained in each volume. All volumes are appropriately 
indexed. 


A guide to facilitate interpretation of data in the Difficulties Review (GSE and Airborne) 


is part of each book or volume. 
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DIFFICULTIES REVIEW AUTOPILOT SYSTEM - A/B 


INDEX : 

AUTOPILOT SUBSYSTEMS PAGES : 

I, AUTOPILOT - ROUND - A/B . 

ll AUTOPILOT - SQUARE - A/B 

I. AUTOPILOT - ROUND - A/B 

Amplifier 0016, 0019, 0020, 0021, 0022. 

Amplifier . 0035, 0038, 0039, 0043, 0044, 0048, 0050, 
0052, 0055, 0057, 0059, 0060, 0062, 0063, 
0064, 0066, 0067. 

Amplifier - Mod/Demod 0073, 0074, 0075, 0076, 0677. 

Binary Assembly 0034. 

Calibrator Resistor 0073. 

Capacitor Group 0036. 

Circuit Board 0017, 0018, 0024, 

Comparator 0071. 

Connector : 0020. 

Diode oo15. 

Displacement Gyro 0015, 0024. 

Filter & Servo Amplifier 

Filter 0076, 0091. 

Filter 0081, 0084, 

Gyro ~ Displacement 0034, 0035, 0036, 0038, 0039, 0040, 0043, 
0044, 0045, 0046, 0047, 0048, 0049, 0050, 
0051, 0052, 0053, 0054, 0055, 0056, 0057, 
0058, 0061, 0062, 0063, 0064, 0065, 0067, 
0068, 0070, 0071. 

Gyro Package 0035, 0045. 

Gyro - Rate 0039, 0040, OO41, 0042, 00417, 0048, 0019, 


0054, 0057, 0060, 0061, 0062, 0065, £566, 
0067, 0069. 


Integrator 


Microswitch 





Motor Generator - Integrator 
Potentiometer 
- Power Supply 


Programmer 


Relay 

Relay 

Resistor 

Resistor Network 


Servo Amplifier 
SMRD 

f Switch 
Switch 


Tachometer 


Wiring 





Wiring 
Wiring 


Xducer 





bie * ducer 
Xformer 


Xistor 
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0072, 0077, 0078, 0083. 

0030. J 
0072, 0074. : 
0016, 0029. 

0077. 

0014, 0015, 0016, 0017, 0018, 0019, 0021, 
0022, 0023, 0024, 0028, 0031, 0032. 

0018, 0027. 

0056. 

0033. 

0083. 

0078, 0079, 0080, 0082, 0083, 0087, 0088, 
0089, 0090. 

0034, 0035, 0036, 0037, 0040, 0043, 0045, 
0046, 0047, 0049, 0050, 0060. 

0013, 0014, 0016, 0017, 0020, 0021, 0023. “} 
0025, 0026, 0027. 

0083. 

0073. 

0020. 

0042, 0055, 0071. 

0081, 0082, 0084. 

0033. 

0084. 

0014, 0030. 

0013. 





ll, AUTOPILOT - SQUARE A/B (Continued) 





Motor 

Potentiometer 
Potentiometer 

Power & Signal Control Unit 
Power Supply 

Power Group 

Power Supply 

Power Supply 

Programmer 


Relay - Reset 


Relay 
Rate Gyro 


Reactor 
Relay 


Resistor 


Relay 


Safe/Arm Switch 


Seal ("O" Ring, Gasket, etc.) 


Signal Generator 


0127, 0147, 0156, 0189. 

0231. . 

0119, 0450, 0451. 

0125. 

0123, 0134, 0135, 0140, 0149, 0175. 
0251, 0324. 

0409. 

0473, 0475, 0497. 


0128, 0129, 0130, 0131, 0132, 0136, 0140, 
0141. 

0153, 0158, 0159, 0189, 0194, 0236. 

0243 - 0248, 0252, 9253, 0255, 0256 - 0259, 
0265, 0267, 0268, 0279 - 0288, 0290, 0292 - 
0295, 0297 - 0303, 0307, 0309, 0311 - 0313, 
0320, 0322, 0324, 0326 ~ 0335, 0338, 0339,. 
0341, 0344, 0345, 0347 - 0349, 0356, 0358, 
0361 - 0364, 0366, 0370, 0373 - 0376, 0380, 
0382, 0383, 0387 - 0400, 0402 - 0406, 0409, 
0411, 0412, 0418.- 0423, 0425 - 0429, 0432, 
0433, 0434, 0435, 0438, 0441 - 0443, 0445, 
0447, 0449, 0454, 0455, 0464, 0465. 

0473. 

0487, 0558. 

0482, 0487 - 0489, 0491, 0512, 0514, 0520, 
0523, 0526, 0556, 0568. 

0332, 0359, 0416. 

9125, 0153, 0157, 0161, 0163, 0189, 0239, 
0240, 


0504. 
0335. 
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Il. AUTOPILOT - SQUARE A/B (Continued) : 
Circuit Board 0122, 0123, 0125, 0127, 0128, 0129, 0130, 
. 0133, 0134, 0135, 0157, 0138, 0141, 0142, 
0143, 0144, 0145, 0146, 0147, 0148, 0150, 
0152, 0155, 0156, 0158, 0159, 0162, 0163, 


0164, 0166, 0167, 0169, 0170, 0171, 0175, 


~ 


0177, 0178, 0179, 0180, 0183, 0184, 9185, 
0188, 0190 ~ 0193, 0195, 0196, 6197, 0198, 





0200, 0201, 0202, 0203, 0204, 0205, 0206, 
0207, 0208, 0209, 0211, 0212, 0213, 0217, 
0218, 0219, 0221, 0222, 0226, 0227, 0229, 
0231, 0232, 0235, 023€, 0237, 0238, 0241. 
Circuit Board 0251, 0252, 0253. 0257, 9307, 0340, 0365, 
0367, 0373, 0378, 0383, 6384, 0388, 0410, 
0423, 0425, 0432, 0433, 0435, 0437, 0439, 
oo 0440, 0445, 0455, 0467, 0470. 
a Circuit Board 0475 - 0477, 9480 ~ 0483, 0488, 0497 - 0504, 
6510, 0512, 0520, 0521, 0524, 0526, 0528, 
0531, 0536, 0539, 0543 - 0552, 0556, 0557, 
6559 - 0861, 9587, 9555. 


Connector 0476, 0510, 0526, 0529, 0540, 0567. 

Current Limiter 0147, 0181, 0187, 0188. 

Demodulator | 0505, 0555. 

Digital Counter . 0210. a 
Diode 0479, 0481, 0482, 0484, 0485, 0190, 0495, 


. 


0496, 0500, 0509, 0513, 0532, 0534, 0535, 
0539, 0543, 0547, 0549, 0551, 0561, 05468.,. 


Diode - Zener 0481, 0507, 0516. 
Disconnect ~ Staging 0526. 
Displacement Gyros . 0126, 0234, 0243, 0246, 0247, 0248, 0249, 
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0250. 
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ll. AUTOPILOT - SQUARE A/B 


Accelerometer 0106. 
( Accelerometer 0165, 0194, 0228. 
Amplifier 0110, 0113. 
Amplifier ; 0123, 0151, 0157, 0180, 0229, 0232. 
Amplifier 0250, 0251, 0262, 0263, 0267, 0282, 0285, 


0286, 0289, 0293, 0299, 0300, 0301, 0303, 
0306, 0308, 0310, 0312, 0314, 0316, 0320, 
0323, 0324, 0326, 0327, 0333, 0337, 0339, 
0344, 0349, 0350, 0355, 0358, 0360, 0366, 
0372, 0375, 0384 - 0387, 0391, 0392, 0395, 
0398, 0399. 0404, 0410, 0412, 0414, 0415, 
0416, 0421, 0422, 0423, 0425, 0429, 
Amplifier 0435, 0436, 0440 - 0450, 0453, u454 - 0457, 
0459, 0460, 0463, 0466, 0469, 0474 - 0482, 
0486, 0488 ~ 0501, 0503, 0507, 


, 


{ 0509 - 0316, 0518, 0519, 0521 - 0530, 0532 - 
0542, 0544 ~ 0547, 0549 - 0553, 0556 ~ 0563, 
0565 - 0568. 
Amplifier - Servo 0474, 0476 ~ 0478, 0480 - 0482, 0484 - 0487, 
0459, 0492, 0500 - 0502, 0504 - 0509, 0513, 
0515 - 0517, 0521, 0522, 0528, 0529, 0531, 
0534, 0537, 0547, 0550 - 0555, 0557, 0567. 
Bearing 0565. 
Canister Valve 0440. 
Canister ~ O-Ring 0432, 
Capacitor 0477, 0482, 0483, 0486, 0487, 0489 - 0493, 
0495, 0502, 0503, 0505, 0510, 0524. 0529, 
0545, 0549, 0550, 0561, 0562, 0565, 0567, 
0568. 
x Choke/Xformer 0092 - 0118. 
Choke 





0473, 0474, 0499. 
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sy Transistor 0477 - 0480, 0484 - 0486, 0458, 0493 - 0495, 
u. 0497, 0499 - 0501, 0503, 0504, 0507, 0510 - 
; 0512, 0515, 0516, 0518, 0520, 6522 - 0533, 
0535 - 0537, 0539, 0541, 0544 - 0550, 0556, 
0558 ~ 0562, 0567. 
Valve - Sows 0564. 
. Wiring/Connectors , | 0106, 0119, 0120. 
Wiring 0316, 0329, 0343, 0351, 0367, 0371, 0407, 
| 0432, 0433, 0467, 0468, 0469, 0470, 0471. | 
Wiring/ Connectors 0126, 0136, 0143, 0150, 0152, 0153, 0160, 
0163, 0165, 0176, 0180, 0183, 0184, 0191, 
0192, 0223, 0225, 0233. 
Xducer | 0124, . 
Wiring/Harness/ Circuit 0506, 0517, 0519, 0543, 0548, 
oe Xformer os 0135, 0156, 0160, 0168, 0185, 0196, 0197. 
u Xformer 0124, 0241. 
Xformer 0261, 0265, 0267, 0269, 0288, 0318, 0323, 


0336, 0351, 0356, 0375, 0401, 0407, 0408, 
0413, 0422, 0472, 

Xistors 0149, 0154, 0155, 0156, 0157, 0160, 0161, 
0162, 0164, 0165, 0166, C167, 0168, 0172, 
0176, 0186, 0187, 0188, 0190, 0195, 0205, 
0206, 0220, 0221, 0240. 

Zener Diode 0481, 0507, 0516. 
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0098, 0246, 0254, 0258, 0259, 0261, 0263, 


0264, 0266 - 0276 - 0284, 0286 - 0292, 


0294 - 0300, 0302 - 0305, 0307 - 0332, . 


0334 - 0236, 0338 - 0344, 0339, 0340, 


0342 -0357 , 0359 - 0370, 0374 - 0377, 


0379 - 0383, 0385, 0382 - 0391, 0394, 6395, 


0399, 0400, 0403 - 0407, 6409, 0411 - 6413, 


0416, 0419, 0420, 0423 - 0425, 0428, 0436, 


0446, 
0518. 
01°20, 
0118. 
0120, 
0138, 
0147, 
0163, 
0177, 
0194, 
0210, 
0235, 
0491, 
0354, 
0431, 
0182. 
0198, 
0563. 
0474, 
0498, 
0516, 
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0452, 0471, 0472. 


0212. 


0124, 0128, 0131, 0132, 
0139, 0140, G141, 0144, 
0151, 0154, 0159, 0160, 
0166, 0168, 0170, 0172, 
0178, 0179, 0185, 0186, 
0199, 0200, 0204, 0207, 
0211, 0213, 0214, 0215, 
0237, 0238, 0239. 

0506, 0513. 

0375, 0376, 0392, 0408, 
0451. 


0225, 0231, 0241. 


0479, 0483, 0488 - 0496, 
0501, 0502, C505, 0508, 
0521 - 0523, 0528, 0531, 
05338, 0539, 0540, 0548, 
0559, 0563. 
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0133, 0136, 
0145, 0146, 
0161, 0162, 
0173, 0174, 
0190, 0191, 
0208, 0209, 
0225, 0227, 


0420, 0430, 


0494 - 0496, 
0513, 0514, 
0533, 0534, 


0554, 0555, 
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Displacement Gyro 


Elapsed Time Meter 
Filter 
7 Filter and Servo Amplifier 
( Filter 


Filter 

Fuse 

Gyro - Displacement 
Gyro Package 
Harness/Wiring/ Circuit 


Heater 


Heater 
Inductor 
Insulation 

r Integrator 
Logic Circuit 
Modulator 
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0243, 0246 - 0250, 0252 - 0256, 0258, 

0259 - 0262, 0264, 0269 - 0275, 0277, 0283, 
0289,- 0295, 0298, 0303, 0306, 0308, 0310,, ° 
0311, 0314, 0317, 0321, 0322, 0325, 0328, 
0336, 0333, 0335 - 0337, 0339, 0341, 0345 ~- 
0349, 0351 - 0355, 0358, 0360, 0361, 0365, 
0369, 9371 - 0374, 0377 - 0383, 0385 - 0392, 
0394, 0395. 0398, 0399, 0401, 0402, 0404 - 
0406, 0408, 0410 - 0412, 0415 - 0419, 0421, 
0424, 0426, 0427, 0429, 0431, 0433, 0434, 
0436 - 0446, 0448, 0451, 0453, 0454, 0456 ~ 
0463, 0466 - 0472. 

0260, 0265, 0296, 0332, 0359, 0416. 

0237. 


0473 - 0475, 0477, 0498, 0499, 0514, 0516, 
0518, 0527, 0533, 0540, 0542, 0545, 0546, 
0550, 0557, 0566. 

0278, 0300, 0378. 

0124. 

0480, 0563, 0564, 0565. 


0506, 0517, 0519, 0543, 0548, 

0361, 0369, 0371, 0402, 0413, 0418, 0426, 
0427, 0430, 0431, 0434, 0452, 0455, 0462, 
0465. 

0564. 

0484, 0499, 0511. 

0477. 

0477, 0478, 0483. 

0199, 

0504, 0505, 0530, 0540. 
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Subject: Explanatory Information For Use of Difficulties Review (DR) 
Data Tab Runs 


This information has been prepared to facilitate use of the DR. It is not intended to 
describe how the DR was prepared nor the scope of the existing effort. 


The Difficulties Review (DR) is presented on a form compatible with automated data 
processing and printout. 


Appearing at the top of the page (outside of blocked-in areas) is the identification af 
the system and whether it is Airborne or Ground Support Equipment. Appearing with 
this identification is the date of the document and the page number. 


On the right hand side outside of the blocked area, appears the abstract number. An 
abstract number is assigned to each item of the Difficulty Review to facilitate trace- 
| ability to the original input document. , 


Appearing under the mzjor identification are blocks wherein the information on 
component or system difficulty is identified and explained. Attached are samples of 
pages coded for reference to the following definitions and explanations: 


CODE EXPLANATION 


Q) This group of blocks callout system, subsystem, test/report number, 
failed component name, difficulty (Dif) data source, and GDC part 
number if applicable. Also called out here is the vehicle number, 
if applicable, and the date of difficulty. 





In the same row, the site location, and in case of a flight, captive 
flight, or counidown, the time will be entered. 


The block containing PRI and OTH refer to whether or not the failure 


is primary or a secondary failure. A secondary failure is to be 
interpreted as caused by another discrepancy. 


The last block in this rew is obvious and requires no further explana- 
tion: 


Refers to a major system of the launch vehicle. 


Clo, 


Refers to subsystem of a major vehicle system if applicable, (Booster, 
sustainer, etc). : 
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EXPLANATION 





Is a report number as opposed to type of report, (UTP, Countdown, 
Flight, FAR, etc.). 


Is a type of report, suchas a FAR, UTP, FRF, etc. 
Refers to a component part by name. 


Is a component piece part of the component and referred to by name, 
(plug, seal, wiring, diode, ete., only where applicable). 


Is a GDC part number, if applicable. 


Refers to a site or location at time of discrepancy on the component 
or vehicle system. 


Is the vehicle on which discrepaacy occurred. Vehicle rumber listed 
only if unit was installed on a vehicle at time of discrepancy. 


Is the vendor part number, if applicable. 
Is the vendor name, if applicable. 


Is the failure caused by other component or other system. This item 
defines the failure as secondary or not secondary. 


Refers to the primary failure. If item is labeled no, then item (13) 
may appear as a yes. 


Should item (13) appear as a yes, then an abstract will have been 
written to identify the cause of failure effecting the component 
referred to in the Difficulty Review, Item 6. It should be noted that 
a multiple failure may be recorded in these blocks, (yes/yes), or ifa 
failure did not occur, (no/no). 


Defines the failure mode, and if identifiable, the cause is called out, 
A careful review of the failure mode is made to determine effect on 
system operation and vehicle effort, 
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GENERAL DYNAMICS 
: 93 Convair Division 
: CODE EXPLANATION 
4 Defines the system effect. This effect is the result of the failure mode 
, assigned to the component. ; 
g 
G2) Defines the vehicle effect. This effect is a result of the failure mode 


and the result of the system effect. 


It should be noted that corrective action may be taken whether or not ~ 
the failure was confirmed. 


Lists the corrective action. Taken by GDC, the vendor, or both, 
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